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7KH G\QDPLF EHKDYLRXU FDXVHG E\ VXGGHQ FROXPQ UHPRYDOZDV QRW D IDFWRU LQ WKH ORDG UHYHUVDO EHFDXVH LQ
VWUXFWXUHVVXEMHFWHGWRHDUWKTXDNH ORDGVXVLQJDFRPSOLFDWHGK\VWHUHWLFPRGHO LVXQQHFHVVDU\7KH IUDFWLRQRI
GDPSLQJZDVDVVXPHGWREHZKLFKLVXVXDOO\WKHFDVHIRUVWUXFWXUHVZLWKODUJHGHIRUPDWLRQV

$PLU+RPDLRRQ(EUDKLPL3HGUR0DUWLQH]9D]TXH]&KDUDODPSRV&%DQLRWRSRXORV
$1$/<6,60(7+2')25352*5(66,9(&2//$36(
)ROORZLQJWKH*6$JXLGHOLQHVORDGFRPELQDWLRQVLQFOXGLQJRIGHDGORDGSOXVRIWKHWRWDOOLYH
ORDGZHUHJUDGXDOO\DSSOLHGZLWKLQDWLPH IUDPHRIV7KHQDQG LQRUGHU WRDFFRXQWIRUQRQOLQHDUG\QDPLF
HIIHFWVWKHORDGZDVPDLQWDLQHGVWHDG\IRUWKHIROORZLQJV$IWHUWKHVVHTXHQFHZKHQJUDYLW\ORDGHIIHFWVDUH
FRQVLGHUHGWREHIXOO\WUDQVIHUUHGWRWKHVWUXFWXUHDSUHVHOHFWHGFROXPQZDVVXGGHQO\UHPRYHGIURPWKH PRGHO
DQGWKHVWUXFWXUDOUHVSRQVHZDVH[DPLQHG
,QSDUDOOHOQRQOLQHDUVWDWLFDQDO\VHVZHUHSHUIRUPHGIROORZLQJWKH*6$UHFRPPHQGDWLRQIRUXVLQJ
DG\QDPLFDPSOLILFDWLRQIDFWRURIa7KDW LQRUGHUWRUHIOHFWDUDWLRRIEHWZHHQWKHORDGWKDWLVDSSOLHGWRWKH
VSDQVWKDWDUHDGMDFHQWWRWKHUHPRYHGFROXPQZLWKUHVSHFWWRWKDWDSSOLHGRQRWKHUVSDQV,QWKLVFDVHYHUWLFDO
ORDGLQJ LV DSSOLHG E\ IROORZLQJ D VWHSZLVH LQFUHDVH XQWLO WKH PD[LPXP DPSOLILHG ORDGV DUH DWWDLQHG RU WKH
VWUXFWXUH FROODSVHV 7KLV YHUWLFDO SXVKRYHU DQDO\VLV SURFHGXUH ZKLFK LV RIWHQ FDOOHG WKH 
SXVKGRZQ DQDO\VLV
PHWKRG
DFFRXQWVIRUQRQOLQHDUHIIHFWVZKLFKDSSUR[LPDWHWKHQRQOLQHDUG\QDPLFUHVSRQVHZKLOVWSURYLGLQJD
UHOLDEOHHVWLPDWLRQRIWKHHODVWLFDQGIDLOXUHOLPLWVRIWKHVXEMHFWVWUXFWXUH
'HULYHGIURPWKHQRQOLQHDUVWDWLFDQDO\VHV WKHHIIHFWLYHLPSRVHGORDG SORWWHGDJDLQVWWKHQRGHGLVSODFHPHQWRI
WKHUHPRYHGFROXPQLQGLFDWHVWKHFDSDFLW\RIDVWUXFWXUHDJDLQVWSURJUHVVLYHFROODSVH,IWKHORDGYDOXHLVGLYLGHG
E\WKHVWDQGDUGJUDYLW\ORDGWKHYHUWLFDOD[HVRIWKHSXVKGRZQFDSDFLW\FXUYHDUHFRQYHUWHGLQWRGLPHQVLRQOHVV
ORDGIDFWRUVDVLQ(TQ7KLVVWDQGDUGLVHVWKHORDGUDWLRDQGPDNHVLWHDVLHUWRHVWDEOLVKJHQHULFREVHUYDWLRQV
7KHORDGIDFWRUFDOFXODWHGLQWKLVZD\KDYHWKXVEHHQXVHGKHUHLQDVDFULWHULRQIRUDVVHVVLQJVWUXFWXUDOFROODSVH
1DPHO\LIWKHORDGIDFWRUFRUUHVSRQGLQJWRWKHGLVSODFHPHQWFDXVLQJPDWHULDO\LHOGLVKLJKHUWKDQWKHVWUXFWXUH
FDQZLWKVWDQGWKHUHPRYDORIDFROXPQRWKHUZLVHWKHVWUXFWXUHZLOOFROODSVH
ܮ݋ܽ݀ ܨܽܿݐ݋ݎ ൌ ௅௢௔ௗ
ே௢௠௜௡௔௟ ௚௥௔௩௜௧௬ ௟௢௔ௗ

 $1$/<6,65(68/76
$VRXWOLQHGDERYHLQWKLVLQYHVWLJDWLRQWKHSRWHQWLDOFROODSVHRIWKHVWUXFWXUHVOLVWHGLQ7DEOHLVVWXGLHGXQGHU
WKHVFHQDULRVVHWRXWLQ7DEOH DQG)LJXUH,QDOOFDVHVWKHFROXPQUHPRYHGFRUUHVSRQGWKRVHORFDWHGLQWKH
JURXQGIORRUDVWKDWLQGXFHGWKHPRVWFULWLFDOFRQGLWLRQVFRQFHUQLQJVWUXFWXUDOVWDELOLW\$GGLWLRQDOO\DUDQJHRI
FROXPQUHPRYDOVFHQDULRVKDYHEHHQLGHQWLILHGLQRUGHUWRLQGXFHPHDQLQJIXOFRQILJXUDWLRQVRISRWHQWLDOIDLOXUH
,QHDFKRIWKHVHVFHQDULRVDFROXPQLVVXGGHQO\UHPRYHGDQGWKHUHVSRQVHRIWKHVWUXFWXUHLVH[DPLQHGWKURXJK
QRQOLQHDUG\QDPLFDQGVWDWLFDQDO\VHVDVGHVFULEHGDERYH7KHFROXPQVVHOHFWHGIRUUHPRYDODUHVKRZQLQ)LJXUH

)LJXUH /RFDWLRQRIWKHFROXPQVUHPRYHGIRUHDFKRIWKHVL[ VWUXFWXUHV
/RFDWLRQRIUHPRYDOFROXPQ
1XPEHU 6WRUH\ )UDPH 3LHU 6FHQDULRQRWDWLRQ
   $ 6)3$
   % 6)3%
   ' 6)3'
   $ 6)3$
   ' 6)3'
   ) 6)3)
   $ 6)3$
7DEOH&ROXPQUHPRYDOVFHQDULRVIRUHDFKRIWKHVL[ VWUXFWXUHV

$PLU+RPDLRRQ(EUDKLPL3HGUR0DUWLQH]9D]TXH]&KDUDODPSRV&%DQLRWRSRXORV
 1RQOLQHDUVWDWLFDQDO\VLVUHVXOWV
7ZRVWRUH\PRPHQWUHVLVWLQJIUDPHVWHHOVWUXFWXUHUHVXOWV
&RQVLGHULQJWKHVL[ UHJXODUDQGLUUHJXODUVWUXFWXUHVDQDO\VHGLQWKLVVWXG\ XVLQJQRQOLQHDUVWDWLFDQDO\VLV,Q)LJ
 D FRPSDULVRQ KDV EHHQ FRQGXFWHG EHWZHHQ ORDG IDFWRUV LQ GLIIHUHQW FROXPQ UHPRYDO VFHQDULRV IRU VWRUH\
VWUXFWXUH
)LJXUH /RDGIDFWRUVIRUDOOWKHVWUXFWXUHVDQGVFHQDULRVLQVWRUH\
&RQVLGHULQJ)LJLWPD\EHXQGHUVWRRGWKDWXQGHUDOOFROXPQUHPRYDOVWDWHVWKHWZRLUUHJXODUVWUXFWXUHVDQG
 DUHQRWDEOHWREHDUWKHIRUFHLPSRVHGE\FROXPQUHPRYDOLQWZR&DQG(VHLVPLFUHJLRQVUHVSHFWLYHO\7KH
PRVWFULWLFDOVWDWHLVUHODWHGWRDVWDWHZKHQWKHFRUQHUFROXPQVRQ³$´D[LVDUHUHPRYHG8QGHUYDULRXVFROXPQ
UHPRYDOVFHQDULRVERWKUHJXODUVWUXFWXUHVDQGPDQDJHGWREHDUWKHORDGLPSRVHGWRDGMDFHQWFROXPQV
 7KUHHVWRUH\PRPHQWUHVLVWLQJIUDPHVWHHOVWUXFWXUHUHVXOWV
,Q)LJ WKHORDGIDFWRUIRUUHJXODUDQGLUUHJXODUVWUXFWXUHVLQVWRUH\VWUXFWXUHKDVEHHQVKRZQ$VLWPD\EH
VHHQ OLNHVWRUH\DOVRKHUHUHPRYDORIFRUQHUFROXPQUHSUHVHQWVPD[LPXPGDPDJHVDQGPLQLPXPVWUXFWXUDO
HQGXUDQFHDJDLQVWSURJUHVVLYHFROODSVHDUHUHVXOWHG
)LJXUH /RDGIDFWRUVIRUDOOWKHVWUXFWXUHVDQGVFHQDULRVLQVWRUH\
%RWK UHJXODU VWUXFWXUHV 	PDQDJHG WR UHVLVWDJDLQVWSURJUHVVLYHFROODSVHXQGHUYDULRXVFROXPQUHPRYDO
VFHQDULRV$OVRLQWKHVHVWUXFWXUHVFRUQHU6)3$DQGLQWHUQDO6)3'FROXPQVUHPRYDOLPSRVHVPD[LPXP
DQGPLQLPXPGDPDJHVWRWKHVWUXFWXUHVUHVSHFWLYHO\ 2QWKHRWKHUKDQGLWLVVHHQWKDWXSRQLQFUHDVLQJVWUXFWXUH
KHLJKWIURPWRVWRULHVWKHVWUXFWXUHFDSDFLW\DJDLQVWSURJUHVVLYHFROODSVHDOVRLQFUHDVHV&RPSDULQJWKHORDG
IDFWRULQ DQGVWRUH\VWUXFWXUHVZLWKVLPLODUVWDWXVWKHVDPHLVVXHPD\EHLQVWDWHG7KHORDGIDFWRULQVWUXFWXUH
ZLWKVFHQDULRLVHTXDOWRZKLOHIRUVWRUH\WKHVDPHLVHTXDOWR,QRWKHUZRUGVD URXJKLQFUHDVH
RIKDVEHHQREVHUYHGLQWKHVWUXFWXUHFDSDFLW\
 )LYHVWRUH\PRPHQWUHVLVWLQJIUDPHVWHHOVWUXFWXUHUHVXOWV
&RQVLGHULQJ)LJDVH[SHFWHGE\LQFUHDVLQJWKHKHLJKWDQGLQFDVHRIUHPRYLQJ6)3'&ROXPQWKHVWUXFWXUH
PD\EHDUWKHORDGFDXVHGE\YHUWLFDOORDGLQJDWWKHUHPRYHGFROXPQ7KLVLVVXHKDVEHHQH[SUHVVHGXVLQJD
ORDGIDFWRUIRU6WUXFWXUHVLWXDWHGLQ(VHLVPLFUHJLRQ+RZHYHUVWLOOLUUHJXODU6WUXFWXUHPD\QRWEHDUWKHIRUFH
FDXVHGE\YHUWLFDOORDGLQJDWWKHUHPRYHGFROXPQDQGIRUFHGLVWULEXWLRQDPRQJVWLWVDGMDFHQWPHPEHUV
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$FRPSDULVRQEHWZHHQWKHVWRUH\VWUXFWXUHZLWKWKRVH DQGVWRUH\RQHVGHPRQVWUDWHVWKDWXQGHUDOOVWDWHV
WKHFDSDFLW\DQG ORDGIDFWRUKDYH LQFUHDVHGXSRQLQFUHDVLQJWKHVWUXFWXUHKHLJKWDQGGHYHORSLQJPRUHVWLIIQHVV
DORQJWKHVWUXFWXUHKHLJKW
)LJXUH/RDGIDFWRUVIRUDOOWKHVWUXFWXUHVDQGVFHQDULRVLQVWRUH\
,Q)LJWKHORDGIDFWRUFKDQJHVLQWHUPVRIKHLJKWKDYHEHHQJLYHQIRUDOOVWUXFWXUHVWKURXJK5HJDUGLQJ
IRUFHV LQ KHLJKW UDWLR FKDQJHV LW PD\ KDYH H[SUHVVHG WKDW WKH UHODWLRQ EHWZHHQ IRUFH DQG KHLJKW IRU UHJXODU
VWUXFWXUHVLVDOPRVWOLQHDUZKLOHWKHVDPHLVQRQOLQHDUIRULUUHJXODURQHV
6WUXFWXUH 6WUXFWXUH
6WUXFWXUH 6WUXFWXUH
)LJXUH<LHOGORDGIDFWRUVYV+HLJKWIRUDOOWKHVWUXFWXUHVDQGVFHQDULRV
 1RQOLQHDUG\QDPLF DQDO\VLVUHVXOWV
1RQOLQHDUG\QDPLFDQDO\VHVZHUHXVHGWRFDOFXODWHWKHSHDNGLVSODFHPHQWRIWKHQRGHDERYHDUHPRYHGFROXPQ
)LJXUH  DQG VKRZVWKHUHVXOWVREWDLQHGIRUVFHQDULRVDQGDFURVVDOOVWUXFWXUHVUHVSHFWLYHO\$VLWFDQEH
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LQIHUUHG IURP WKH UHVXOWV QRGH GLVSODFHPHQWV LQ VWUXFWXUHV  DQG UHSUHVHQW VWUXFWXUDO FROODSVH RI WKH UHJLRQ
DURXQGWKHUHPRYHGFROXPQ,QFRQWUDVWWKHQRGHGLVSODFHPHQWUHPDLQVFRQVWDQWDIWHUVIURPWKHUHPRYDOLQDOO
VWUXFWXUHVDQG IRUVFHQDULRVZKLFKUHYHDOVDUREXVWVWUXFWXUDOSHUIRUPDQFHIROORZLQJWKHSRWHQWLDOIDLOXUHRI
WKHWDUJHWFROXPQ
D 6FHQDULR E 6FHQDULR
)LJXUH 9HUWLFDOGLVSODFHPHQWRIUHPRYDOSRLQW RIVWRUH\VWUXFWXUHVD6FHQDULRE6FHQDULR
D 6FHQDULR E 6FHQDULR
)LJXUH 9HUWLFDOGLVSODFHPHQWRIUHPRYDOSRLQWRIVWRUH\VWUXFWXUHVD6FHQDULRE6FHQDULR
D 6FHQDULR E 6FHQDULR
)LJXUH9HUWLFDOGLVSODFHPHQWRIUHPRYDOSRLQWRIVWRUH\VWUXFWXUHVD6FHQDULRE6FHQDULR
$QRWKHUNH\DVSHFWIRUDVVHVVLQJVWUXFWXUDOSHUIRUPDQFHXQGHUSURJUHVVLYHFROODSVHLVWKHIRUFHWDNHQE\FROXPQV
WKDWDUHDGMDFHQWWRWKHUHPRYHGFROXPQ,Q)LJXUH WKHGHPDQGWRFDSDFLW\'&UDWLRRIWKHFROXPQVDGMDFHQW
WRWKHFRUQHUFROXPQVLQVFHQDULRDFURVVDOOWKHVWUXFWXUHVLVJLYHQ,WFDQEHVHHQLQWKLVILJXUHWKDWWKH'&UDWLR
DVVRFLDWHGWRDGMDFHQWFROXPQVLVDURXQGLQVFHQDULRUHODWHGWRVWUXFWXUHVDQG7KLVVXJJHVWVWKDWFROXPQV
DGMDFHQWWRWKHWDUJHWUHPRYDORQHPD\QRWEHH[SRVHGWRWRWDOGDPDJHDVDOWHUQDWLYHORDGSDWKVGRQRWVHHPWR
GLUHFWO\UHGLVWULEXWHWRWKRVHVSDQV
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D VWRUH\VWUXFWXUHV E VWRUH\VWUXFWXUHV
F VWRUH\VWUXFWXUHV
)LJXUH 7KHGHPDQGIRUFHWRFDSDFLW\UDWLR'&RIWKHDGMDFHQWFROXPQVLQ6FHQDULR
D VWRUH\VWUXFWXUHVEVWRUH\VWUXFWXUHVFVWRUH\VWUXFWXUHV
$FFRUGLQJWRWKHVWUXFWXUHVDQGLQ ILYHVWRUH\VWUXFWXUHVH[KLELW'&RIDQG IRUVFHQDULRUHVSHFWLYHO\
7KHUHIRUH WKHVHFROXPQVDUH QRWH[SRVHG WRFROODSVHXQGHU WKDWFROXPQUHPRYDO VFHQDULREXW WKH\ZRXOGEH
GDPDJHGLIEHORQJLQJWRVWUXFWXUHV  DQGDOVRLQWKHVHVWUXFWXUHVWKHUHTXLUHGIRUFHIRUERWKDGMDFHQWFROXPQV
LQWKHSURJUHVVLYHFROODSVHDQDO\VLVLVEHWZHHQDQGWLPHVWKHFROXPQFDSDFLW\ZKLFKLQGLFDWHVWKDWWKHVH
FROXPQVZRXOGKDYHEHHQGDPDJHGDIWHUWKHFROODSVHRIWKHWDUJHWFROXPQ
2Q WKHRWKHUKDQG LW FDQ EHVHHQ WKH'& UDWLRDVVRFLDWHG WRDGMDFHQWFROXPQV IRUERWK WZRDQG WKUHH VWRUH\
VWUXFWXUHVLVJUHDWHUWKDQ LQVFHQDULR UHODWHGWRVWUXFWXUHV DQG  ZKLFKLQGLFDWHVWKDWWKHVHFROXPQVZRXOG
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